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Abstracts  
Bimaxillary dentoalveolar protrusion (BMDP)  is a common presentation in orthodontic 
clinics in Africa including the Sudan. Patients with such a presentation are usually 
treated towards western population norms. The perception of the Sudanese people of 
different degrees of (BMDP) might have an impact on its treatment methods and results.   
Objective: The main objective of this study was to determine the degree of   (BMDP) 
that is acceptable among a Sudanese sample. 
Materials and method: A total sample of 432 Sudanese, consisted of orthodontic 
patients (n =152), laypeople (n =266) and orthodontists (n =14). they were provided with 
a male and female silhouettes at 4 levels of protrusions to glabella perpendicular 
reference line. These levels were ;( S) =3mm, (Bi1) = 6mm, (Bi2) =9mm and (Bi3) = 
12mm. The raters were asked to rank them in descending order of attractiveness. 
Results: (Bi1) female profile and male (S) profile were the most attractive profile as 
perceived by all raters. Laypeople subjects has significant ranking means differences 
from orthodontist and orthodontic patients in many profiles. No clear sexual dimorphism 
in perception of male and female profile except for a significant mean difference on 
ranking female profile (S) ( P = .031 ).  Age has some influences on perception. 
Uneducated subjects showed frequent means differences compared to other educated 
subjects and also were inconsistent in profile ranking. 
Conclusion: There is a general agreement on the preference of male straight profile 
(S=3mm) and female ( Bi1=6) mm protrusion profile. Age and education has some 
influences on perception   
κϠΨΘδϤϟ΍ 
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1.1 Introduction
 
Orthodontists in their attempts to treat malocclusion, have esthetic 
considerations as both goals and limiting factors. The esthetic standards 
used are the orthodontist's perception of beauty cephalometric norms and 
public opinion. 
 
Judgment of attractiveness is a perceptual community bias towards 
symmetry and averageness related to the specific community1.  
However, when judging profile, averageness is the only standard 
remains to be the best choice. Regardless of the rater ethnicity, 
attractiveness increases as the face approaches its prototype average 
values.2  
 
Patient mental picture of the expected treatment  end result and the 
opinion of the community around them should meet that of the treating 
person.3 Czarnecki et. al. 4suggested that, facial harmony rather than 
rigid cephalometric norms should be considered in esthetics evaluation.  
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
  2 
No published cephalometric studies for Sudanese population so far. In an 
unpublished thesis, Salam et.al. 5  (2008) observed that there are evident 
differences in soft and hard tissues cephalometric norms of Sudanese 
populations compared to other population. It is clear that the Sudanese 
individuals have more anteriorly positioned point A and B compared to that 
of Arabs and Caucasians, but less than that of other African population. A 
smaller interincisal angle is another sign of BMDP existence among the 
Sudanese.     
 
The norms towards which orthodontists in the Sudan correct the protrusion, 
are derived from Caucasian samples that have harmonious faces. The 
Caucasians perception of harmony is a bias towards their averageness which 
is not always similar to that of the Sudanese. Hence, to determine which 
degree of protrusion need treatment, public opinion is the reference of 
choice. 
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 1.2 Justification  
Due to the globalization and the revolution in the media which we are 
witnessing these days, the western culture and its values have influenced the 
culture of many people worldwide.  The Sudanese people are no exception 
in that. Many of them particularly the females are becoming highly 
concerned about their appearance and beauty.  
The Sudanese people are known for having a characteristic bimaxillary 
protrusion. Determining how much protrusion the community can accept 
and how much the individual case can tolerate, may influence how much 
retraction we need to contemplate, and hence how stable the result of the 
treatment shall be. Therefore, it is important to test the opinion of the 
community and their acceptance to their profile. A feedback from the 
community may allow the Sudanese orthodontists to put some standards and 
values which can be followed as guidelines, if this BMDP need be 
corrected.  
Treating the Sudanese individuals with BMDP to the Caucasian norms 
might not be a goal; if they accept a fuller face as attractive. On the other 
hand, mild crowding can be treated by expansion rather than extraction or 
interproximal stripping. 
No previous study has investigated the Sudanese perception of profile. 
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1.3 Literature review  
 
 Matoula et al6, investigating the relation of skeletal morphology to 
attractiveness as perceived by dental students in Germany, have found that 
frontal facial beauty can be related only to a minor degree to lateral 
skeletofacial morphology. Lips protrusion relative to the E-line was 
significantly smaller in attractive females compared to non attractive 
females.  
 
Park and Burrstone7 have also questioned the validity of dento-skeletal 
standards as guides for esthetics. They advised considering soft tissues as a 
factor on planning treatment.   
 
 Esthetic standards according to Farkas 8do not follow the neoclassic 
proportion of Francesca's, Pacioli's and Durer's canons. Contrary to that, 
Edler3 concluded that perception of profile is universal and cross-cultural.  
Nguyen et al9examined changes of profile over 65 years among models in 
fashion magazines. They concluded that profile preference varied over time 
as the trend changed towards more protruding lips. 
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In addition to that, even models of Caucasian ethnicity were found to have 
soft tissue profiles quite different of their norms, whereas those of African 
ethnicity do not.10 
 
1.3.1 Definition of bimaxillary dentoalveolar protrusion  
 
BMDP was coined by Case11 to donate forward positioning of both upper 
and lower denture with respect to the skull base. Soft tissue short of this 
protrusion results in incompetent averted lips in addition to convex profile, 
decreased interincisal angle and decreased nasolabial angle.12 
Inter-racial cephalometric comparisons of soft and hard tissues, has shown 
differences between black American and Caucasian groups.13 Blacks have 
the most protrusive dentoalveolar components compared to Caucasians, 
Japanese and Chinese groups. 14,15,16,17  
Comparison of cephalometric features of bimaxillary dentoalveolar 
protrusion between Brazilian blacks and whites, showed that blacks has a 
smaller nasolabial angle, more horizontal growth ,more maxillary and 
mandibular protrusion, smaller chin and more lips prominence despite the 
equal lip thickness18.  
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Prevalence and feature of bimaxillary protrusion has been studied in many 
communities including the Arab world. Palestinians showed comparable 
values to Caucasian. Despite the apparent smaller interincisal angle in 
females, soft tissues are not significantly different from that of the 
Caucasians.19 
 
Shehata20  investigated the cephalometric features of bimaxillary protrusion 
in the Nubian community in Egypt; molar class II relation and spaced upper 
anterior teeth were morphological attributes.  
Norms derived from a Sudanese sample has been studied by Salama et al5. 
The inerincisal angle in this study was found to be 117.67 for male and 
114.25 for females. These values indicate bimaxillary dentoalveolar 
proclination relative to Caucasian norms. 
  
These values are comparable to that of a Zimbabwean sample with an 
interincisal angle of 117.02 for males and 115.96 for females. However, the 
lower incisors proclination is greater than the case in the Sudanese sample.21 
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A more severe BMDP was measured in a sample of Nigerian Igbo children 
(mean age 12.6±0.6 years). Their interincisal angle was 108.1 for males and 
111.03 for females.22    
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 1.3.2 Etiology of BMDP  
 
Genetic factors are implicated in the etiology of BMDP, with the 
environmental causes not excluded. These include tongue size, breathing 
pattern, and habits like thumb sucking lip pitting. 23,24 
 
Larger overall teeth size was observed in BMDP compared to those of 
normal occlusion among a Northern   Irish sample.25  
 
Enlow26 compared the radiological features between Caucasian and Blacks; 
he suggested that a wide ramus is responsible for compensating the 
backwards rotation of the mandible and development of the bimaxillary 
protrusion. 
 
The orbicularis oris muscle force exerted on the dentoalveolar complex was 
studied by Jung et al  27. The muscle force was found to be correlated to the 
degree of incisors proclination. 
  
 1.3.3 Treatment of bimaxillary dentoalveolar protrusion  
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Treatment of moderate BMDP in adolescents and adults includes buccal 
expansionError! Bookmark not defined.or extraction of upper and lower first 
premolars and retraction with varying degree of lips position change.28 
 
Extraction of maxillary and mandibular second premolars using temporary 
anchorage devices has been reported.29Severe dentoalveolar proclination 
may dictate surgical correction (subapical set back) with more horizontal lip 
position predictability than vertical.30 
 
1.3.4 Profile perception studies  
 
Facial perception is defined as; a higher level visual processing of face, 
including extraction of information about the individual identity.31  
 
Cooke and others32,33 suggested the use of natural head position for profile 
evaluation as it reflects the everyday life appearance.  
 
Use of photographs to study the perception has been widely used for both 
occlusion and morphed soft tissue profile . 9,34,35,36,37,38   
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 Gidon et al 39compared animated facial stimuli with discrete facial stimuli. 
The animation method of presenting facial stimuli was found to be superior 
to the methods of presenting discrete stimuli. 
   
Silhouettes as means of presenting profile have been used in many studies 
for it skips the disadvantage of probable distracting features.   
 
Romani et al40 studied the ability of both clinician and laypeople in 
detecting changes in video imaged profiles. Both orthodontists and 
laypeople are sensitive to relatively small horizontal changes in the facial 
profile. In contrast, orthodontists are less sensitive to relatively large 
vertical changes, but more sensitive to horizontal mandibular changes. The 
orthodontists could detect a 1 mm change in the female mandible in 65.9% 
of the cases. Detection sensitivity substantially increased, to 93.9%, for a 3 
mm change   and further to 97% for a 5 mm change. 
 
Black Americans were surveyed for their perception of bimaxillary 
protrusion among themselves; they perceived a more protrusive profile 
compared to the Caucasian norms as the best profile for Blacks. There was 
no significant difference between laypersons and dental professionals.41 
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Soft tissue profile preference has been evaluated among American Blacks 
by Molk et al. the author, using silhouettes showed that dimorphism in 
preference does exist, and a fuller face was preferred for males. Sixty five 
per cent of the respondents failed to recognize their own profiles42. Failure 
to specify one own profile is also highlighted in other   studies.43  
     
Using soft tissue profile silhouette, by Hall et al44 in a study of the 
perception of  Black and White orthodontists and laypersons came to the 
same conclusion. 
 
Using different profile silhouettes Foster45in a multiracial study (Chinese, 
Black, White, orthodontist and art students) has examined the preference of 
face fullness for different age groups. Unlike the case with Polk et al42 
study, Foster's45 study showed that a fuller face was an attribute of 
youthness and femininity. 
 
Turkkahraman and Gokalp 37 investigated the profile preference in the 
Turkish population, using video imaging and profile morphing 
technique. They concluded that, both sexes prefer orthognathic profile, 
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followed by the protruded lips in females as perceived by males and 
lastly the retruded lips with protruded chin and nose for males as 
perceived by female. They also highlighted the difference in perception 
between parents and dentists.  
 
In a study of Maganzini et al 38; 85 Chinese raters has shown that both 
retrusive and protrusive profile were equally accepted for males' profile, 
whereas females with deficient maxilla were perceived as beautiful as those 
with normal values. 
 
Eugene K. et al46 used morphed profiles that showed normal, bimaxillary 
protrusion, protruded maxilla, protruded mandible, bimaxillary retrusion, 
retruded maxilla and retruded mandible of Chinese faces to determine 
preference. They found that, the normal profile and bimaxillary retrusion 
were preferred for both sexes.  
 
Soh et.al47 compared the perception of different levels of protrusion ranging 
from bimaxillary retrusion to bimaxillary protrusion between orthodontists 
and dental surgeons in Singapore. They  revealed that bimaxillary retrusion 
and normal profile were preferred over other profiles.  
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In a later study, the factors of age and ethnicity on perception have been 
examined by the Soh et.al48. They concluded that There were no significant 
predicting factors on judging females profiles but, older raters were more 
inclined not to rank orthognathic male profile high in the list.   
 
In a study of perception of variable silhouettes among 545 dental 
professionals in USA, the authors found that protruded lips were more 
acceptable when they were accompanied with a protruded chin or nose, a 
factor that may influence extraction /non extraction decision especially in 
border line cases4.  
 
Pre and post-treatment profile preference of Black females compared to that 
of  White orthodontist and Black orthodontist has shown that Black female 
patients preferred fuller face than that preferred by Black orthodontists who 
in turn prefer fuller faces than Whites.49 
1.4 General Objective  
 
The main objective of the present study was to determine the acceptable 
degree of BMDP as perceived by a sample of raters including patients, 
laypersons and orthodontists. 
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Specific objectives  
1- To determine the degree of agreement between orthodontists and 
orthodontic patients in perception of BMDP. 
2- To determine the degree of agreement between orthodontists and 
laypersons in perception of BMDP. 
3- To determine the presence of dimorphism in the perception of BMDP. 
4- To test the age and education as factors in perception of attractiveness 
among laypersons.  
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MATERIALS AND METHOD 
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2.0 Materials and method 
2.1 Study design 
A cross-sectional survey study  
2.2 Study area 
The study area was the Department of Orthodontics Clinic at the University 
of Khartoum and the Dental Teaching Hospital at the University of Science 
and Technology in Sudan.   
 2.3 Sample  
2.3.1 Sample population  
The sample population consisted of orthodontic patients, orthodontists and  
laypeople. 
Group A  
 All orthodontic patients registered after November 2008 attending the 
Department of orthodontics Clinic at the University of Khartoum.   
Inclusion criteria  
1. Must not be a dentist , a plastic surgeon or an artist  
2. Able to read and write.  
3. A resident of Sudan for the last 5 years.  
4. >12 years of age. 
5. Sudanese citizenship.  
6. Willing to participate.   
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Group B  
All orthodontics specialists registered in the Sudan Dental Council and 
orthodontics registrars in the Sudan. 
Inclusion criteria  
1- resident in Sudan for the last 5 years 
2- Sudanese citizenship  
3- Willing to participate   
Group C  
Consisted of dental patients (laypeople); not seeking orthodontic treatment, 
attending the University of Technological Science Dental Teaching Hospital 
in 30 working days.  
Inclusion criteria  
1- age >12 years  
2- resident in Sudan for the last five years  
3- not a dentist, a plastic surgeon nor an artist  
4- not an orthodontic patient  
5- willing to participate 
6- Sudanese citizenship  
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2.3.1 Sample size  
Total sample consisted of 432 raters of whom 152 are orthodontic patients, 
266 laypeople and 14 orthodontists.    
 
2.4 Ethical consideration  
Ethical approval was obtained from the Faculty Research Committee and all 
participants were consented (appendix 1).   
 2.5 Material  
 
Eight silhouettes of an adult male and female subjects; produced by Adobe 
Photoshop program on photographs, morphed by Farrow et al41to 4 levels of 
lips protrusions. The reference line for the protrusion is the glabella 
perpendicular to Frankfort horizontal line (FH) (figs 1and 2). Different 
levels of upper and lower lip to this line were produced using Orthognathic 
treatment planner OTP programme. 
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 Figure 1 Measurement reference line drown through glabella perpendicular to FH 
 
 
 Figure 2  Levels of protrusion. S=3mm, Bi1=3.1-6 mm, Bi2=6.1-9 mm, Bi3=9.1-12 mm 
 
 
1- The first level (S) which donates straight profile is a Caucasians norm (0-
3mm) (figs 3 and 4).  
2- The second level is (Bi 1) is a 3.1- 6.00 mm protrusion (figs 3 and 4).  
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3- The third level (Bi2) is a 6.1-9.00 mm protrusion (figs 3 and 4). 
4- The forth level (Bi3) is more than 9.1-12 mm protrusion (figs 3 and 4). 
 
Silhouettes were used to exclude the effect of skin colour and texture on 
perception. These silhouettes were printed in a size of 8x10 inches 
presented in an album in two rows; a male row and a female row with the 
levels of morphing mixed up and coded.  
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 Figure 3 Male profile silhouettes S, Bi1, Bi2, and Bi3 
 
 
 
S Bi1 
Bi2 Bi3 
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 Figure 4 female profile silhouettes S, Bi 1, Bi 2, and Bi 3 
Bi2 Bi3 
S       Bi1  
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  2.6 Method  
 
The three groups of raters were consented and an album of the 4 profiles for 
each male and female subject plus a questionnaire (appendix II) were 
presented to each rater and asked to put the profiles in order from the most 
pleasant to the least in 5- minuets time.   
 
 2.7 Statistical analysis 
   
The preferred profile scored least. Each profile scores were summed and a 
mean for each was calculated for each group. Data was processed, using 
Statistical Package for Social Science (SPSS version 11).  
A frequency table, one sample t-test and one way ANOVA – Post Hoc test 
were used to determine the significance in multiple groups means 
differences between orthodontists and orthodontic patients, between 
orthodontists and laypersons and between different age and education 
groups of laypeople. 
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RESULTS 
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3.0 Results 
The sample was made of total number of 432 raters. The distribution of 
their age, sex and education was demonstrated in figures (5-7). It is as 
follows: 
A/ One hundred and fifty two orthodontic patients (61.6%), (age range 13-
40, m= 23.44 years)  
B/ Two hundred and sixty six laypersons (35.2%), (age range 18-72 m = 
33.76 years) 
C/ Fourteen orthodontists (3.2%), (age range 25-54 m= 33.43) 
Five education levels: uneducated (n=32), primary (n=65), secondary 
(n=139), university (n=180) and postgraduates (n=16) were regarded for the 
laypersons group, in addition to 6 age groups ranging from 13 to 72 years. 
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 Figure 5 all groups' age distribution   
 
 
 
 
 
 
  
GROUP
orthodontistslaypersonsorthodontic patients
C
ou
nt
100
90
80
70
60
50
40
30
20
10
0
Sex
female
male
576486
43
36
14
 
 Figure 6 all groups' sex distribution  
 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
  27
GROUP
orthodontists
laypersons
orthodontic patients
C
ou
nt
100
90
80
70
60
50
40
30
20
10
0
Education Level
postgraduates
 
university
secondary
primary
uneducated
1003558
33
34
21
7
12
                
     Figure 7 all groups' education level distribution   
3.1 Comparison between orthodontic patients, orthodontists and 
laypersons  
 
 The female profile (Bi1) scored a mean of 1.47 by orthodontic patient 
raters; 1.83 by laypersons raters and 1.07 by orthodontist raters.  
 The female profile (S) scored a mean of 1.94 by orthodontic patient raters; 
2.12 by laypersons raters and 2.00 by orthodontist raters. 
The female profile (Bi3) scored a mean of 3.91 by orthodontic patient 
raters; 3.55 by laypersons raters and 4.00 by orthodontist raters (Table 1). 
The female profile (Bi1)was ranked by 62.5% of orthodontic patient raters 
(males=63.63%, females=62.3%) as the best, compared to 29.6% 
(males=22.7, females=30.7%) who ranked the female profile (S) in the 
same rank.  
 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
  28
The female profile (Bi3) was ranked last by 92.76% of orthodontic patients 
raters (males=81.8% females=94.6%).  
 
Around 50% of the laypersons (males=50.5%, females=49.1%) rated the 
female profile (Bi1) in the first rank compared to 29.7% (males= 25.8%, 
females=32%) of them who rated female profile (S) in this rank. The female 
profile (Bi3) was ranked last by 72.9% of laypersons (males=72.1%, 
females=73.4%). 
 
All the orthodontist raters ranked the Bi3 female profile as the last rank. 
Only one male orthodontist rated the female S profile in the first rank, 
whereas the rest of them ranked the female profile Bi1 in the first rank.   
 
The male profile (S) scored a mean of 1.29 by the orthodontic patients 
raters; 1.55 by the layperson raters and 1.36 by the orthodontist raters. 
 
The male profile (Bi1) scored a mean of 1.76 by the orthodontic patient 
raters; 1.91 by the laypeople raters and 1.64 by the orthodontist raters. 
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The male profile (Bi3) scored a mean of 3.86 by the orthodontic patient 
raters; 3.69 by the laypeople raters and 3.93 by the orthodontist raters. 
 
Seventy three per cent of the orthodontic patient raters (males=81.8%, 
females=71.5%) ranked the (S) profile first compared to 26.3% (males= 
18.2%, female=27.7%) who rated the male (Bi1) profile in the same rank. 
  
The male profile (Bi3) was ranked last by 88% (males=95.5%, females= 
87%) of the orthodontic patient raters. 
Sixty three percent of layperson raters (males=68%, females=60.3%) ranked 
the male (S) profile first, compared to (Bi1) profile which was rated by 32%   
(males=27.8%, females=34.3%) in the same rank.  
The male profile (Bi3) was ranked last by 78.9% (males=80.4%, 
females=78.1%) of laypeople raters. 
 
Five female orthodontists (62.5%) ranked the male profile (Bi1) first. The 
(Bi1) male profile was ranked in the first place by 35.7% of the orthodontist 
raters. 
The male profile (S) was ranked in the first place by 64% (males=100%, 
females=37%) of the orthodontist raters. 
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The male profile (Bi3) was ranked last by 92.9% (males=100%, 
females=87%) of the orthodontist raters. 
  Table 1 profiles ranks means for all groups and subgroups 
  Female profile rank mean  Male profile rank mean 
 N S Bi1 Bi2 Bi3 S Bi1 Bi2 Bi3 
Ortho-patients 152 1.94 1.47 2.68 3.91 1.29 1.76 3.09 3.86 
Laypersons 266 2.12 1.83 2.49 3.55 1.55 1.91 2.85 3.69 
Orthodontists 14 2.00 1.07 2.93 4.00 1.36 1.64 3.07 3.93 
Females 307 1.99 1.66 2.62 3.73 1.48 1.82 2.95 3.75 
Males 125 2.20 1.73 2.62 3.61 1.40 1.93 2.90 3.77 
A
ge
 o
f l
ay
pe
rs
on
s 
>10-20 32 2.28 1.72 2.44 3.53 1.75 1.72 2.84 3.69 
20-30 96 2.19 1.61 2.43 3.77 1.49 1.80 3.01 3.70 
30-40 88 2,06 1.86 2.52 3.56 1.48 1.99 2.82 3.73 
40-50 28 1.86 2.32 2.61 3.21 1.79 2.04 2.71 3.46 
50-60 12 2.25 2.08 2.50 3.17 1.42 2.17 2.75 3.67 
>60 10 2.10 2.40 2.60 2.90 1.7 2.30 2.10 3.9 
E
du
ca
tio
n 
le
ve
l 
None 32 2.34 2.31 2.56 2.78 2.00 2.22 2.44 3.34 
Primary 65 2.11 2.05 2.45 3.40 1.60 2.02 2.69 3.71 
Secondary 139 1.99 1.68 2.60 3.74 1.45 1.76 3.04 3.75 
University 180 2.04 1.49 2.56 3.90 1.31 1.82 3.03 3.84 
postgraduate 16 1.94 1.13 3.00 3.94 1.38 1.62 3.06 3.94 
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Significant  P- value was observed when comparing ranking means of all 
male 4 profiles and female profile Bi2 and Bi3 among the different raters 
(table2). 
Table 2 Profile ranking means difference of laypersons Vs orthodontic patients and 
orthodontists. * implies significance 
 Laypersons 
 
Vs 
 profile Orthodontic patients 
Means diff           significance 
Orthodontists 
Means diff          significance 
 
female 
S 0.18* .042 0.12 .613 
Bi1 0.37* .000 0.76 .002 
Bi2 -0.20* .015 -0.44* .043 
Bi3 -0.36* .000 -0.45* .02 
Male S 0.26* .001 0.20 .337 
Bi1 0.15* .042 0.27 .174 
Bi2 -0.24* .000 -0.22 .115 
Bi3 -0.17* .004 -0.24 .133 
 
  
3.2 Comparison between male and female raters  
 
 
Male and female raters have no significant difference in profile ranking 
means except for female (S) profile (P =.031) (Table 3) and (fig 8). 
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Table 3 Female profiles (S) ranking mean difference between female and male raters. *implies 
significance. 
  
 Levene's Test 
for Equality 
of Variances 
t-test for Equality of Means 95% 
confidence 
interval 
 F Sig t df Sig 
(2tails) 
Mean 
dif 
Lower 
limit 
Upper 
limit 
Equal variance 
assumed  
Equal variance 
not assumed  
5.722 .017   .025 .21 .026 .387 
    .031* .21 .019 .394 
 
 
 
 
 
  
 Figure 8 frequencies of ranks (1_4) for female profile S by male and female raters  
 
 
 
 
 
S 1
S 2
S 3
S 4
Total
SEX 1  male SEX 2  female
SEX
0.0
25.0
50.0
75.0
100.0Values
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3.3 Comparison between different age groups  
 
The age as a factor was studied by comparing means between different age 
groups of laypersons for different profile rankings. The male profiles (S) 
(Table 4), (Bi1) and (Bi3) and female profile (S) and (Bi2) showed no 
significant means difference between different age groups.  
 
 
 
 
 
Table 4 Differences between age groups ranking means of male profile (S) 
*implies significance 
(I) age (J) age Mean difference significance 
10-20 20-30 0.26 .139 
30-40 0.27 .125 
40-50 -0.04 .872 
50-60 0.33 .252 
>60 0.05 .872 
20-30 30-40 0.01 .932 
40-50 -0.30 .110 
50-60 0.07 .782 
>60 -0.21 .461 
30-40 40-50 -0.31 .099 
50-60 0.06 .819 
>60 -0.22 .438 
40-50 50-60 0.37 .214 
>60 0.09 .787 
50-60 >60 -0.28 .442 
 
The female profile (Bi1) showed significant means difference between (40-
50) age group and all groups below 40 years; and between (20-30) age group 
and (>60) age group (Table 5).  
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Table 5  Differences between age groups ranking means of female profile (Bi 1). * implies 
significance 
  (I) age (J) age Mean difference(I-J) significance 
10-20 20-30 0.10 0.597 
30-40 -0.14 0.467 
40-50 -0.60* 0.016 
50-60 -0.36 0.264 
>60 -0.68 0.052 
20-30 30-40 -0.25 0.081 
40-50 -0.71* 0.001 
50-60 -0.47 0.113 
>60 -0.79* 0.015 
30-40 40-50 -0.46* 0.029 
50-60 -0.22 0.459 
>60 -0.54 0.096 
40-50 50-60 0.24 0.474 
>60 0.08 0.825 
50-60 >60 -0.32 0.443 
 
 
 
 
The female profile (Bi3) also showed significant mean differences between 
(20-30) age group and all groups > 40 years (Table 6).   
Table 6 Differences between age groups ranking means of female profile (Bi3). *implies significance 
 
(I) age (J) age Mean difference significance 
20-30 10-20 0.24 0.152 
 30-40 0.21 0.077 
 40-50 0.56* 0.002 
 50-60 0.60* 0.017 
 >60 0.87* 0.002 
>60 10-20 -0.63* 0.034 
 30-40 -0.66* 0.017 
 40-50 -0.31 0.298 
 50-60 -0.27 0.447 
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The age group (20-30) showed significant mean differences from that of (30-
40), (40-50) and (>60) age groups in ranking male profile (Bi2). 
The age group (>60), ranked male profile (Bi2), with significant mean 
differences from all other age groups (Table 7). 
Table 7 Differences between age groups ranking means of male profile Bi2.*implies significance 
(I) age (J) age Mean difference significance 
20-30 10-20 0.17 .145 
30-40 0.19* .020 
40-50 0.30* .014 
50-60 0.26 .129 
>60 0.91* .000 
>60 10-20 -0.74* .000 
30-40 -0.72* .000 
40-50 -0.61* .003 
50-60 -065* .007 
 
3.4 Comparison between different education levels groups 
 
Comparison of ranking mean for female profiles showed significant mean 
differences between all education groups of laypersons. 
Frequent differences did exist between   no- education and primary 
education group when plotted against other education groups. 
 
 The differences between these groups were detected in all male and female 
profiles. 
Female profiles (Bi1) and (Bi3) and all male profiles showed greater 
differences between groups than other profiles (tables 8-13). 
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Table 8 Ranking means differences for female profile Bi1 between education levels group. 
* implies significance 
 
(I) education level (J) education level Mean diff (I-J) Sig 
No education  Primary .27 .150 
Secondary .64* .000 
University .82* .000 
Postgraduates 1.19* .000 
Primary Secondary .37* .004 
University .56* .000 
Postgraduates .92* .000 
Secondary University .19 .053 
Postgraduates .55* .015 
University Postgraduates .36 .104 
 
 
 
 
 
Table 9 Ranking means differences for female profile Bi3 between education levels group.  
* Implies significance  
 
(I) education level (J) education level Mean diff (I-J) Sig 
No education  Primary -.62* .000 
Secondary -.96* .000 
University            -1.12* .000 
Postgraduates -1.16* .000 
Primary Secondary -.34* .001 
University -.50* .000 
Postgraduates -.54* .003 
Secondary University -.16* .031 
Postgraduates -.20 .253 
University Postgraduates -.04 .825 
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Table 10 ranking mean differences for male profile Bi1 between education levels groups. 
*implies significance 
(I) education level (J) education level Mean diff (I-J) Sig 
No education  Primary .20 .191 
Secondary .46* .001 
University .40* .004 
Postgraduates .59* .007 
Primary Secondary .25* .020 
University .20 .057 
Postgraduates .39 .052 
Secondary University -.05 .505 
Postgraduates .14 .469 
University Postgraduates .19 .307 
 
 
 
 
 
 
 
Table 11  ranking means differences for male profile (Bi2) between education levels Group. * implies 
significance. 
 
(I) education level (J) education level Mean diff (I-J) Sig 
No education  Primary -.25* .017 
Secondary -.60* .000 
University -.60* .000 
Postgraduates -.63* .000 
Primary Secondary -.34* .000 
University -.34* .000 
Postgraduates -.37* .007 
Secondary University .00 .962 
Postgraduates -.03 .820 
University Postgraduates .03 .20 
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Table 12 ranking means differences for male profile (Bi3) between education levels groups. *implies 
significance 
 
 
Table 13 Ranking mean differences for male profile (S) between education levels groups. 
*implies significance 
 
 
(I) education level (J) education level Mean diff (I-J) Sig 
No education  Primary .40* .012 
Secondary .55* .000 
University .69* .000 
Postgraduates .63* .005 
Primary Secondary .15 .182 
University .29* .007 
Postgraduates .23 .271 
Secondary University .14 .086 
Postgraduates .08 .686 
University Postgraduates -.06 .738 
 
 
 
 
 
 
The means scored by no-education group for all profiles were further 
examined to determine if the difference between profiles means is 
significant. No significant difference detected for all means scored by no 
education group for all female profiles (table 14).  
(I) education level (J) education level Mean diff (I-J) Sig 
No education  Primary -.36* .004 
Secondary -.40* .000 
University -.50* .000 
Postgraduates -.59* .000 
Primary Secondary -.04 .641 
University -.13 .117 
Postgraduates -.23 .154 
Secondary University -.09 .165 
Postgraduates -.19 .215 
University Postgraduates -.10 .513 
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 Table 14Female profiles ranks mean as rated by no-education group n=32.P<.05 indicates 
significance 
 
Test value = 2.5 
 t df Sig. (2-tailed) Mean difference 95% confidence interval 
lower upper 
S -.767 31 .449 -.16 -.57 .26 
Bi1 -.947 31 .351 -.19 -.59 .22 
Bi2 .297 31 .768 .06 -.37 .49 
Bi3 1.579 31 .124 .28 -.08 .64 
 
 
For male profiles, means scored by no-education group showed significant 
differences for ranks scored for profile (S) and (Bi3) only (table 15). 
 
Table 15  Male profiles ranks mean as rated by no-education group n=32. P<.05 indicates 
significance 
 
Test value = 2.5 
 t df Sig. (2-
tailed) 
Mean 
difference 
95% confidence 
interval 
lower upper 
S -2.273 31 .030 -.50 -.95 -.05 
Bi1 -1.447 31 .158 -.28 -.68 .12 
Bi2 -.442 31 .662 -.06 -.35 .23 
Bi3 5.769 31 .000 .84 .55 1.14 
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4.1 Discussion 
This is the first study carried to investigate and test the Sudanese perception 
of profile. The Sudanese individuals have a characteristic profile that is 
caused by the frequent existence of BMDP among them.  
The silhouette was used in the present study to exclude other factors like 
eyes, skin texture and colour. This allowed good concentration on the 
dentoalveolar protrusion reflected on the prominence of the lips.  
 
Three dimensional images and animated profiles were lately used as a tool 
for perception measurement but unfortunately both tools were unavailable 
in the country and financially unfeasible. Moreover, use of silhouette which 
was used in most of perception studies helps in comparison with other 
populations findings.   
 
The factor of nose and chin prominence effect on perception of lips 
prominence were not considered in the present study and must be taken into 
account when planning orthodontic treatment depending on the study 
results. 
The sample showed more female representation as this is the case of typical 
dental and specifically orthodontic clinics. More young adults have been 
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included in the orthodontic patients sample because few old patients present 
for orthodontic treatment. 
The degree of agreement between orthodontic patients, 
orthodontists and laypersons 
 
All three groups were in agreement in profile ranks sequence for both male 
and female profiles (table 1). The male straight profile (S) corresponding to 
Caucasian males' norm was preferred by all groups followed by (Bi1) in the 
second place, (Bi2) in the third place and (Bi3) in the last place of order. 
Significant differences in the means for all males' profiles existed between 
laypeople and the orthodontic patients, whereas a total agreement in male 
profiles did exist between the laypeople and the orthodontists (table 2).  
 
The female (Bi1) profile was the preferred profile by all groups followed by 
(S) in the second place, (Bi2) in the third place and (Bi3) in the last place of 
ranking order. However, there were significant mean differences between 
the laypeople and the orthodontic patients on all female profiles. Similarly, 
significant differences in perception were seen between laypersons and 
orthodontists on female profiles Bi2 and Bi3.  
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The differences in means did not affect the ranking sequence for both males 
and females profiles. These mean differences reflect the inclination of 
laypersons towards fuller profiles compared to the orthodontic patients and 
to a lesser degree to the orthodontists themselves.     
   
Preference of a fuller more protruded profile for females in all three groups 
is in agreement with the trend towards fuller face preference highlighted by 
Nguyen et al 9 and also in agreement with other findings in Caucasian, 
Turkish and African communities 6,10,37,41. Contrary to this result, the Asian 
communities were found to prefer retruded profile over straight and 
protruded one46,47,48. Both perception extremes were inclined to follow the 
rule of relation of attractiveness to averageness1. 
 
Sexual Dimorphism in profile preference was apparent where both males 
and females raters in all 3 groups gave the first rank for straight male profile 
(S) and the more protruded female profile (Bi1) at 3 and 6 mm to glabella 
perpendicular line respectively.  
Sex factor 
 
The sex as a factor was studied at the level of the raters and at the level of 
profiles. The degree of male and female profile protrusion were perceived 
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differently; the male (S) profile was the most attractive for both male and 
female raters. Both sexes agreed on the preference of female (Bi1) profile 
and in the general ranking sequence for both male and female profile. 
However, the female profile (S) showed a significant difference between 
males and females raters (P =.031) (table 3). As the ranking sequence 
remained the same, this difference can be inferred as that; male raters were 
more inclined towards a fuller female profile than female raters. This result 
is in agreement with Nomura et al study.50Total agreement between males 
and females on male profile ranking was shown also in Turkkahraman et al 
study.37         
 
Age factor  
 
The age was examined within the laypersons group only, as the ages of the 
raters in the other two groups were mostly between 20 and 40 years, a factor 
that may have an effect on the output of these age groups. 
 
All age groups ranked the female (Bi1) and male profile (S) as the best 
profile except the age group 12-20 which ranked the male profile (Bi1) 
slightly and insignificantly more than male profile (S) (table 1). Also the 
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age groups 40-50 as well as the age group >60 years preferred S profile for 
female over (Bi1) female profile. 
 
No significant difference in mean scored for the male (S) profile, despite the 
fact that age group 12-20 ranked this profile second to (Bi1) profile. 
 
This different ranking is logical, taking into consideration the changes of 
soft tissue profile of males during adolescence from convex to a straighter 
form51. It can be concluded that; there is a total agreement among all age 
groups about this profile. 
 
The situation is different for the most preferred female profile i.e. (Bi1), 
some significant mean differences were obvious especially in the age group 
40-50. This age group did not only differed in ranking sequence, but also 
scored mean for this profile significantly different from all younger age 
groups. Excluding this age group, there was almost total agreement between 
other age groups (table 5).  
 
Surprisingly the same age group in Farrow et al 41study for same male and 
female (unmasked) profile, although they ranked the female profile (Bi1) in 
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the first place and (S) in the second place. The mean difference between the 
two profiles is the least compared to other age groups.   
  
The significance in means difference was also apparent for female profile 
(Bi3) which was consistently ranked as the least attractive by all groups. 
However, the weight of the rank was not identical between all age groups. 
The age group 20-30 has more frequently ranked this profile as the least 
attractive, whereas the age group > 60 years has less frequently ranked the 
profile as the least attractive (table 6). Older age groups were more tolerant 
to a fuller female profile. 
 
The same result could be observed from the way the age groups ranked the 
male profile (Bi2). Again, the age group > 60 years has more tolerance for 
fuller male profile than all other age groups (table 7).  
 
Education factor 
 
 
The education groups kept the ranking sequence of Bi1, S, Bi2, Bi3 and S, 
Bi1, Bi2, Bi3 for female and male profiles respectively. But significant 
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mean differences were detected between the education groups in all male 
and female profiles (table 8-13). 
 
An obvious difference took place between the uneducated group (n=32) and 
the primary education group to a lesser degree when compared with other 
education groups.  
 
Comparing the means of profiles ranks within the group, revealed that the 
uneducated group scored almost similar values for all profiles except for the 
male profile (Bi3) which was  significantly different from the proposed test 
value of 2.5 (table 14 and 15) . Theoretically, the ideal ranking would score 
at least 3 out of the 4 ranks means of statistical difference from a proposed 
mean value. 
 
This test result can be interpreted as that; uneducated laypersons are 
inconsistent in ranking profiles, despite the similarity in ranking sequence 
with other groups. It worth noting that; this education group consists of 29 
females and only 3 males, however the difference between males and 
females raters was quite trivial as discussed above.  
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A comparable result was established in Turkkahraman et al 37study, in 
which samples of Turkish population were surveyed for their opinion for 
different profiles. The author found that, primary education group 
perceptions were statistically different from other education groups. The 
causes of such differences need further investigation especially in Sudan 
where illiterates are still a majority.  
 
Orthodontists and maxillofacial surgeons need to be cautious on handling 
the treatment of uneducated patients or kids whose parents are uneducated.   
 
Generally speaking, the more protruded female profile (Bi1) was preferred 
by the sample under investigation with few exceptions, whereas the straight 
male profiles (S) was consistently accepted as the most attractive profile. 
The lips in (Bi1) profile lies 6 mm ahead of glabella perpendicular line and 
about 4 mm of its normal position to Ricketts' E plane.  
 
Unfortunately, the Sudanese norms for these reference lines were not 
established yet; hence, relating these findings to the population norms is an 
unfinished task for the time-being. However, treating female patients to 3 
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mm more protruded profile than Caucasians norms is acceptable regarding 
this sample.  
 
The impact of these findings on the anchorage demands depends on the 
degree of BMDP presented before treatment and need to be investigated 
clinically.  
 
4.2 Conclusions  
 
1-A high degree of agreement exists between orthodontists and orthodontic 
patients and a lesser degree of agreement between orthodontist and 
laypersons. Male straight profile and a more protruded female profile were 
generally preferred. 
 
2-No clear sexual dimorphism in perception of attractiveness. Males slightly 
prefer fuller female profile. 
 
3-The age group (10-20) years, equally ranked male straight profile and a 3 
mm more protruded profile. The age group 40-50 years showed significant 
differences from other age groups and preferred female straight profile. 
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4-Uneducated laypersons were inconsistent in ranking both male and female 
profiles.   
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Appendix I        
Questionnaire 
Demographics  
1- Name           2- Occupation     3-Age            4- Sex                
Education 
         1-none                                           2-Primary  
         3-Secondary                                  4-University             
         5-Degree                                       specify ………………… 
Have you been a resident of Sudan for past five years?    Yes    no    
From the album of faces profiles please rank the profiles in order from the 
most pleasing to the least  
Score 1 2 3 4 
Male Profile     
Score 1 2 3 4 
female Profile     
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Appendix II 
 
Informed consent 
 
This study is for measuring the Sudanese samples perception of specific type 
of profile. All personal information obtained will be kept confidential and 
will not be used for reasons other than research. Your refusal of participation 
will not affect your treatment service quality if applicable. 
 
I………………… hereby accept to participate in the study mentioned 
above. 
 
 
Signature of the participant or his/her 
guardian………………………………..   
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